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(54) Title: VALVE ARRANGEMENT FOR PUMP OR COMPRESSOR 




(57)Abstract 

A valve arrangement for compressor with oscillating piston wings (116b) has a series of mutually angularly dis- 
placed discharge slots (1 19) arranged in a radially extending end wall (1 13) between working chamber of the machine and 
on oppositely disposed discharge chamber (111b). The discharge slots (119) are controlled by their respective spring- 
loaded valve member (1 12b). The valve member (1 12b) is inserted in the end wall (1 13) in a groove (121) which has a mini- 
mum opening directed towards the working chamber and a maximum opening directed towards the discharge chamber 
(1 1 lb). A valve seat (121a) is arranged between these openings. The inner surface of the valve is flush or substantially flush 
with the adjacent inner surface of the working chamber. 
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VALVE ARRANGEMENT FOR PUMP OR COMPRESSOR. 



Present invention relates to a valve arrangement for pump, 
compressor or similar machine having oscillating piston wings, 
where there is arranged a series of mutually angularly displaced 
discharge slots in a radially extending end wall between a 
working chamber of the machine and an oppositely disposed dis- 
charge chamber and where the discharge slots are controlled by 
their respective spring-loaded valve member. 

The present invention is designed particularly for use in 
machines of especially high speed (rapidly oscillating) type, for 
example with a rotation range for the driving or the driven shaft 
of from 10,-000 to 20 r 000 revolution/min . (that is to say a 
rotation range of from 111 to 333 revolutions/sec.) There is 
consequently a need for a valve arrangement which can be moved 
with an especially rapid movement between an open and closed 
position . 

First and foremost the objective is a valve arrangement 
where the valve member has a minimal mass, but nevertheless can 
function in an accurate manner with great effect. With this it is 
of particular significance that the valve can provide minimal 
dead space between the valve member or the valve seat and the 
working chamber in the closed position of the valve. 
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The valve arrangement according to the invention is -charac-.* 
terised in that the valve member is inserted in: the >end'.:wall* in a 
groove which has a minimum opening directed towards rthei: working : 
chamber and a maximum opening directed towards the discharge: ■ 
chamber and a valve seat arranged between these openings, the : . 
inner surface of the valve member being flush with or sub- 
stantially flush with the adjacent inner surface of the:: working 
chamber. 

By inserting according to the invention the valve members: in 
the end wall itself between the discharge chamber: and the working 
chambers there is the possibility of placing the valve seats: 
fairly tightly up to the working chamber, the valve seats being 
arranged between said maximum and minimum openings . In practice 
the dead space between the valve seat and the working chamber can 
then be reduced to an insignificant minimum. 

Further according to the invention by allowing the: inner 
surface of the valve member to be flush with the adjacent inner 
surface of the working chamber, one can allow the valve : member-' to 
fill in completely or substantially completely the passage 
between the minimum and the maximum opening in the closed 
position of the valve member. By this the possibility .of the! . 
occurrence of dead space between the working chamber : ahd the; 
valve member or the valve seat can be substantially reduced. 

By inserting the valve member in the end wall there is also 
the possibility, by way of simple means, of allowing movements of 
the valve member to be limited within the groove in the end wall . 
with corresponding easy control of the movements of the r valve - 
member by way of simple means. 

According to a special embodiment the valve arrangement is • 
characterised in that the valve seat is arranged between opposite 
openings (inlet opening and outlet opening) of the discharge, 
slot, and in that the valve member and associated discharge slot 
have equivalent conical shapes between the valve seat and the 
inlet opening of the discharge slot. 

By this there is the possibility of being able to move the 
valve member in a simple and effective manner between open and 
closed positions mainly controlled by equivalent conical surfaces 
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of valve member and discharge slot. At the same time the valve 
member can fill in the discharge slot almost completely in the 
closed position of the valve. Furthermore the valve members can 
be made. with little weight and with relatively low volume. 

It is preferred that the valve members are controlled by a 
common elastically yielding, that is to say spring-loaded valve 
means. By this one can secure the valve members in position with 
a common valve means which can be fastened in a simple and ready 
manner and which can thereby secure the valve members of little 
weight and low volume effectively in position in assocaited 
discharge slots. 

A valve arrangement according to the invention is especially 
favourable in a construction which is characterised in that the 
discharge slots are controlled by their respective valve members 
which are each permanently connected to a common valve means, 
that the valve members are separately springable relative to the 
valve means, and that the valve means is inserted in the end wall 
together with the valve members in a common groove. 

It is preferred that the valve means comprises an annular 
portion with finger-shaped valve members arranged in a common 
plane with the annular portion and extending radially from one 
side edge of the annular portion. 

By this there is the possibility of being able to control 
the valve members in an effective manner relative to each other.- 
so that minimal extra control means are required to guide the 
valve members accurately into position relative to the valve seat 
in the closed position of the valve and in a position displaced 
away from the valve seat in the opened position of the valve. 

In order to achieve a most favourably possible control of 
the valve means and associated valve members the valve arrange- 
ment is characterised in that the annular portion is arranged 
radially innermost and the finger member radially outermost, the 
annular portion being adapted to be fixed immovably or substanti- 
ally immovably in an axial direction, while the finger members 
are separately pivotable across a radial plane through the 
annular portion. 
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By making according to the invention the valve means~ ; with 
associated valve members of especially thin-walled .consl^rxictioinV. 
-there can be obtained particularly little: weight -for the valver ' ' 
means and associated valve members f so that theVvalve members can 
be moved in an especially rapid and specially controlled manner : 
relative to the valve means. 

Furthermore it is preferred that the valve members in the 
opened position of the valve can be supported against an extra • 
support means which can have a shape corresponding to the valve v. 
means with associated valve members, but which has a .substanti- v 
ally greater rigidity and strength than the unit of valve means 
and valve members. By means of the support means the valve means 
and valve members can also be secured effectively in position ■ 
relative to the groove in the end wall. 

Further features according to the invention will be evident 
from the following description having regard to the accompanying 
drawings, in which: 

Fig. 1 shows a vertical section of a compressor according to 
the invention according to a first embodiment. 

Fig. 2 shows a perspective view of the most important parts 
of the compressor according to Fig. 1 pulled axially fromr.each 
other in order to illustrate the parts individually. 

Fig. 3 shows in a perspective view corresponding to Fig. 2 .a 
compressor according to the invention according to a second 
embodiment . 

Fig. 4 shows in plan view a valve means according to Fig. 3. 

Fig. 5 and 6 show an end wall according to said second, 
embodiment seen from two opposite sides. 

Fig. 7 and 8 show in part a vertical section of ; the. valve . 
means according to Fig. 4 together with a support means fastened 
in position in the end wall as shown in Fig. 5, with the valve- 
means illustrated in closed and open positions. 

Fig. 9 shows a section taken along the line 9-9 in Fig.. 5- 

Fig. 10 shows in a perspective view a third embodiment of a 
valve arrangement according to the invention. 
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Fig. 11 and 12 show in part as shown correspondingly in Fig. 
7 and 8 the valve arrangement according to Fig. 10 in closed and 
open positions. 

Fig. 13 and 14 show sections through the machine housing 
with an oscillator member illustrated in two equivalent outer 
positions . 

Fig. 15 shows in detail a section of the oscillator member 
according to Fig. 13. 

According to a first embodiment which is shown in Fig. 1 and 
2 the compressor 10 comprises a stator consisting of a manifold 
housing 11, a valve means 12, a first end wall 13, a compressor 
housing member 14 having partition walls 14a and a second end 
wall 15 and an oscillator member consisting of a rocking piston 
element 16 having a cylindrical, sleeve-shaped hub portion 16a 
and several piston wings 16b directed radially outwards from 
this. For example four piston 'wings 16b can be employed and 
correspondingly four pairs of working chambers, as is illu- 
strated, or where this is necessarily desired fewer or larger 
numbers of piston wing portions with a corresponding number of 
pairs of working chambers. 

In one embodiment there can also be employed for example 
three piston wing portions to form corresponding three pairs of 
working chambers, for example two pairs of low pressure chambers 
and a pair of high pressure chambers which are based on the 
supply of pressure medium from the said two pairs of low pressure 
chambers . 

As shown in Fig. 1 the manifold housing 11 is provided with 
a radially innermost medium intake 11a which communicates 
directly with an axially extending duct 17 internally in the hub 
portion 16a, which is provided with four pairs (only two pairs 
are shown in Fig. 2) of axially extending, first type port 
openings., in the form of elongate and narrow inlet slots 18, 
which pass radially through the body of the hub portion and which 
are controlled by the movement of the hub portion 16a relative to 
partition walls 14a of the compressor housing. If desired the 
port openings can be designed with another shape than illu- 
strated, for example with circular port openings. 
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The end wall 13 is provided with four pairs of radially, 
extending port openings of another type, in the form of .* elongate 
and narrow discharge slots 19, which pass axially through the . 
body of the end wall 13 . The valve means 12 comprises an annular 
support portion 12a from which four pairs of valve member -forming 
flaps 12b project radially inwards, which are adapted to 
stationarily overlap the port openings or the discharge slots 19,, 
the discharge slots 19 being adapted to be closed by the flaps 
12b by means of the pressure of the medium on the downstream side 
of the medium outlet or by means of the inherent spring pressure 
in the flaps 12b. The discharge slots 19 are adapted to be opened 
by the working pressure, which builds up axially within -the end 
wall 13 . In practice the valve means 12 is made of an especially 
thin-walled, somewhat resilient material, the valve means being ; 
fixed stationarily between the radially outer peripheral portion 
of the end wall 13 and the radially outer peripheral portion, of 
the manifold housing 11. Provision is made for a certain play in 
order to permit movement of the flaps 12b away: from. the:-port. 
openings 19. 

In Fig. 3 to 9 there is shown a second embodiment of: the . 
compressor which is illustrated in Fig. .1 and 2 .. 

In Fig. 3 there is shown a rigid and relatively thxck-walled 
support means 100 which is adapted to form support and. stop for a 
relatively thin-walled valve means 112. 

The valve means 112 as shown in Fig. 3 and 4 comprises an 
annular, radially inner support portion 112a. From this four 
pairs of valve-forming flaps 112b project radially outwards , 
which are adapted to stationarily overlap corresponding four . 
pairs of discharge slots 119 in an end wall 113.. 

The support means 100 has a shape corresponding to :the valve 
means 112 and is provided with an annular, radially inner support 
portion 100a and four pairs of flaps 100b which project radially, 
outwards from the support . portion 100a. As illustrated in Fig. 7 
and 8 flaps 100b of the support means are shown deflected 
obliquely outwards from the main plane of the support portion 
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100a, so that flaps 100b of the support means can support flaps 
112b of the valve means in the opened position of the valve means 
as shown in Fig. 8. 

In a corresponding manner as described above the discharge 
slots 119 are adapted to be closed by the flaps 112b by means of 
the pressure of the medium on the downstream side of the medium 
outlet or by means of the inherent spring pressure in the flaps 
112b. By arranging the support portion 112a according to the 
second embodiment radially innermost, instead of radially outer- 
most, as shown in Fig. 2. there is obtained firstly a simpler and 
more effective fixing of the valve means independently of the 
manifold housing. Secondly one can ensure that the support 
portion 112a according to Fig. 3 and 4 can be designed with a far 
smaller surface area and thereby with a corresponding smaller 
mass . 

By allowing in addition flaps 112b of the valve means to be 
supported against flaps 100b of the support means in the open 
position, there can be employed an especially small thickness for 
the valve means and thereby this can be made in a simple and 
uncomplicated manner. 

The discharge slots 119 in the end wall 113 are localised to 
a layer axially innermost in the end wall 113, just at the 
transition to the working chambers of the compressor. More 
specifically the discharge slots 119 are localised between the 
surface of the main side which faces towards the working chambers 
and a plane axially substantially inside the surface of the main 
side of the end wall 113 which faces towards the discharge 
chamber . 

Cn the side which faces towards the discharge chamber there 
is arranged a radially inner annular groove 120 with groove 
portions 121 projecting radially outwards from this. The annular 
groove 12 0 and the groove portions 121 have a form which corre- 
sponds to the form of the support portion 112a and the flaps 112b 
and the support portion 100a and the flaps 100b. Centrally in the 
groove portions 121 there is designed the inlet opening to the 
elongate discharge slot 119 and laterally of the inlet opening 
there is defined in the groove portion 121 a valve seat 121a 
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which forms a .support surface for the associated. valve nember- 
forming- flap. 112b. The valve seat 121a is' as, shovm; ; in .Fig.:. 9'" 
formed byr an- annular bulb in the bottom of /the groove portion 
12 1, the bulb being produced by means of an extra annular cavity 
in the bottom of the groove portion 121. 

The annular groove 120 and the groove portions 121 have a \ 
thickness (reckoned axially in the end wall 113) which is greater 
than the combined thickness of the thickness of the support 
portion 112a and the flap 112b together with the support portion 
iOOa. As shown in Fig. 7 and 8 the support portion 112a and the 
support portion 100a are secured by a stop member 122 radially 
innermost in the annular groove 120. The flaps 112b are adapted 
to be pivoted independently of each other, as is indicated in . 
Fig. 7 and 8 , but limited by the contour of the support member 
100. In practice all the flaps 112b will be pivoted in step with - 
each other between a closed position as shown in Fig. 7 and an 
opened position as shown in Fig. 8. From the groove portions. 121 
there extend obliquely outv/ards guide surfaces 121b for effec- 
tively leading compressed air via a passage between the valve 
seat 121a and the flap 112b in its opened position: to the - 
adjacent discharge chamber. At 121c there are shown shoulder, 
portions which guide the flaps 112b into place during the. pivotal 
movement of the flaps between the two positions v/hich are shown 
in Fig. 7 and 8, so that unintended rotation of the support : 
portion 112a and the support portion 100a in the associated 
groove 120 in the end wall 113 is avoided. 

In Fig. 10 to 12 there is shown a third embodiment: where 
there is illustrated an end wall 213 with four pairs of discharge 
slots 219. In Fig. 10 the arrangement is shown schematically - e . 
while the arrangement is illustrated in more detail in Fig. 11 
and 12 . There are shown four pairs of valve members 212b which 
are supported by a common separate support member 212. The valve 
members 212b and the support member 212 are fastened in an 
annular groove 22 0 and in groove portions 221 in a manner 
corresponding to that shown in the embodiment according to Fig. 3 
to 9. Sach valve member 212b is as shown in fig. 11 and 12 
provided with a valve head portion 212b 1 v/hich forms a support 



WO 89/05918 PCT/NO88/00094 



abutment against a valve seat 221a laterally outside the dis- 
charge slot 215 and is provided with a projection 212b" which has 
an equivalent form (conical shape) and essentially equivalent or 
somewhat smaller dimensions than the discharge slot. By this the 
projection 212b" can in the closed position of the valve fill in 
almost completely the dead space which is present between the 
working chamber and the valve seat. 3y designing the projection 
212b" and the discharge slot 219 with substantially corresponding 
conical shapes the projection has the possibility of relatively 
free movement in the disharge slot during opening and closing of 
the valve and then with a self-centering adjustment of the 
projection in the discharge slot. 

According to Fig. 11 and 12 there is shown a support element 
212' in the form of an elastically resilient support means which 
is common to the separate valve members 212b. The support element 
212' has an annular support portion 212a' which is fixed in the 
annular groove 220 by means of a stop member 222, while flaps 
212c" of the support element are designed with an S-shape in a 
plane at right angles to the main plane of the support element 
212 ' . 

In Fig. 13 and 14 there is shown a cross-section of a 
compressor housing member 114 with associated partition walls 
114a and an end wall 115 (opposite the discharge chamber) 
together with a rocking piston member 116 having a cylindrical, 
sleeve-shaped central portion 116a and four piston wings 116b 
directed radially outwards from this. The piston wings 116b are 
of especially thin-walled design in order to ensure the least 
possible mass in the oscillator member so as to be able thereby 
to ensure an especially rapid oscillatory movement. The piston 
wings 116b have for strength reasons a substantially T-shaped 
cross-section. Stem portion 116c of the T shape, which in itself 
is made of relatively thin-walled construction, is broadest at 
the inner end and narrowest at the outer end where the stem 
portion passes over into a cross web or flaps 135, 136. The flaps 
135, 136 are for their part also broadest at the inner end and 
narrowest at the outer end. In the partition walls 114a there are 
formed on opposite sides cavities 137, 138 with a cross-section 
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corresponding to the flaps 135, 136, so that air which ls: : present: 
in these cavities is displaced by the flaps -during movement of . ' ; 
the piston wing portion to respective outer i position's: in .- 
associated working chambers . By this there can ber obtained an ; 
effective buffer effect between the oscillator member and 
associated partition walls 114a and a large end surface according 
to the conditions. In the end surface of the cross web there are 
formed a pair of longitudinal lubricating grooves 135a, 136a, . . 
such as shown in Fig. 15. 

In the partition walls 114a there is cut out an obliquely 
extending guide groove 140 which at end surfaces of the : partition* 
walls has a shape and size corresponding to slots IIS of the exid - 
wall 113 (see Fig. 5) and opens axially outwards flush with 
iihese. If desired the stem portion of the piston wings can 'be 
provided with a corresponding projection (not shown further) 
which on pivoting the piston wing to the outer position. can be: 
pivoted inwardly into the cavity in order to displace .the- - 
pressure medium which is cut off in the same. *" . 
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PATENT CLAIMS. 



1. Valve arrangement for pump, compressor or similar machine 
having oscillating piston wings (16 f 116), where there is 
arranged a series of mutually angularly displaced discharge slots 
(19, 119, 129) in a radially extending end wall (13, 113, 213) 
between a working chamber of the machine and an oppositely 
disposed discharge chamber (lib, 111b, 211b) and where the dis- 
charge slots are controlled by their respective spring-loaded 
valve member (12b, 112b, 212b), character ised in that the valve 
member (12b, 112b, 212b) is inserted in the end wall (13, 113, 
213) in a groove (21, 121, 221) which has a minimum opening 
directed towards the working chamber and a maximum opening 
directed towards the discharge chamber (lib, 111b, 211b) and a 
valve seat (121a, 221a) arranged between these openings, the 
inner surface of the valve member being flush or substantially 
flush with the adjacent inner surface of the working chamber, 

2. Valve arrangement in accordance with claim 1, characterised 
in that the valve seat (221a) is arranged between opposite 
openings (inlet opening and outlet opening) of the discharge slot 
(119), and that valve member (212) and associated discharge slot 
(119) have equivalent conical shapes between the valve seat and 
inlet opening of the discharge slot. 
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3. Valve arrangement in accordance with claim 2, characterised- . 
in that the valve seat (221a) is arranged parallel to ..the . plane - 
of the inlet opening, preferably at the top of. an annular, bulb, 
which projects endways outwardly from the bottom of the groove-: 
(221), and that the valve member (212b) is extended front the 
valve seat (221a) inwardly towards the inlet opening of the -.. 
discharge slot with a projection (212b") which in the closed 
position of the valve projects inwardly to the inner surface of 
the associated working chamber and substantially fills in the 
volume between the valve seat and inlet opening of the discharge 
slot. 

4. Valve arrangement in accordance with one of the claims- 1-3- 
characterised in that the valve members (12b,- 112b r 212b) are - 
controlled by a common elastically yielding, that is to say. . 
spring-loaded valve means (12 f 112. 212). 

5. Valve arrangement in accordance with claim 1, characterised 
in that the discharge slots (19, 119) are controlled by their 
respective valve members (12b, 112b) which are each permanently 
connected to a common valve means (12. 112), that the valve- 
members (12b, 112b) are separately springable relative to the 
valve means (12, 112), and that the valve means (12, 112) is 
inserted in the end wall (13. 113) together with the valve 
members (12b, 112b) in a common groove (20, 21; 120, 121). 

6 . . Valve arrangement in accordance with one of the claims- 1-5 , 
characterised in that the valve means (12, 112) comprises an ; 
annular portion (12a, 112a) with finger-shaped valve members ; 
(12b 7 112b) extending radially from one side edge of the annular 
portion arranged in a plane common to the annular portion. 

7. Valve arrangement in accordance with claim 6,- characterised 
in that the annular portion (112a) is arranged radially innermost 
and the finger members (112b) radially outermost, the annular 
portion (112a) being adapted to be fixed immovably or sub- 
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stantially immovably in an axial direction, while the finger 
members (112b) are separately pivotable across a radial plane 
through the annular portion, 

8. Valve arrangement in accordance with one of the claims 1-7, 
characterised in that the valve means (12, 112) with associated 
valve members (12b, 112b) is made with a special thin-walled 
construction . 

9. Valve arrangement in accordance with claim 8, characterised 
in that the valve members (112b) are supported in the opened 
position of the valve against an extra support means (100) which 
has a shape corresponding to the valve means (112) with 
associated valve members (112b), but which has a substantially 
greater rigidity and strength than the unit of valve means and 
valve members- 
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